Objective -To audit the appropriateness of skull radiography in children attending an accident and emergency (A&E) department with head injuries. Methods -569 children presenting to a large teaching hospital A&E unit were retrospectively audited. The indications for radiography according to British published guidelines and American published guidelines were compared with the actual requests for radiography. The criteria for admission from the two guidelines were also compared with the actual admissions. Results -50% of children presenting with head injury actually had skull radiography. If British guidelines for the use of skull radiography had been complied with, 63% of children should have had radiography, but if American guidelines had been used, 18% would have required radiography. All the actual fractures identified were in this 18%. Admission following head injury also differs between the two guidelines, but is not quite so contradictory. Thus the British guidelines suggest admission for patients with a skull fracture, confusion, or neurological symptoms or signs at the time of examination, difficulty in assessing the patient, and lack of a responsible adult to supervise the patient.2 The American criteria indicate that patients who present after head trauma with focal neurological signs, penetrating injuries, and depressed levels of consciousness are high risk patients who require emergency computerised tomography (CT) and a neurosurgical review, skull radiography being of limited use in these cases.
Head injury is a common complaint in the accident and emergency (A&E) department, and almost half of the attenders are children.' The correct management of head injuries in children remains a worrying problem for junior doctors in A&E, and they often turn to guidelines for reassurance. Guidelines have in the past been published in Britain for the management of head trauma in adults2 and they have been found to apply equally well to children.3 These guidelines have not changed in the past 10 years and are summarised in table 1. The American guidelines for the management of head trauma are different: patients with scalp laceration, haematoma, contusion, and abrasion but without any neurological deficit are not candidates for skull radiographs. 4 They are considered to be low risk patients in whom intracranial injuries are extremely rare.
Admission following head injury also differs between the two guidelines, but is not quite so contradictory. Thus the British guidelines suggest admission for patients with a skull fracture, confusion, or neurological symptoms or signs at the time of examination, difficulty in assessing the patient, and lack of a responsible adult to supervise the patient.2 The American criteria indicate that patients who present after head trauma with focal neurological signs, penetrating injuries, and depressed levels of consciousness are high risk patients who require emergency computerised tomography (CT) and a neurosurgical review, skull radiography being of limited use in these cases.
The American management strategy has been shown to reduce the number of skull x rays without missing intracranial injury.4 Now that most British hospitals have access to CT, implementation of the American guidelines for head trauma is theoretically feasible. We therefore reviewed the case notes of all children presenting to an A&E department with a complaint of head trauma during three representative months to audit whether the British guidelines of management were followed, and then hypothetically applied the American guidelines for the same patients to determine the effect of a change in guidelines on the amount of skull radiography performed and whether use of these guidelines might have missed any intracranial injuries.
Methods
The case notes of all children less than 15 years old who attended the A&E department during May, July, and October 1992 with a primary complaint or discharge diagnosis of head injury were retrieved and analysed. Based on patterns of children's injuries presenting over previous years, these three months were considered to be representative of the whole year. Patients presenting with multiple trauma including severe head injuries and patients referred directly to the neurosurgeons from other hospitals were not included in the study.
Each set of case notes was audited to determine whether the recommended British and American criteria for skull radiography were recorded and whether skull x rays (Towne's view, posteroanterior, and both laterals) were requested. The number of radiographs showing a skull fracture was noted, all x rays being formally reported by senior radiologists. The British criteria for admission were also audited and the number of admissions noted. The number of skull fractures which could have been missed using either set of guidelines was No attempt was made to contact those patients who were sent home. However, review of hospital and A&E registers confirmed that no patient reattended as a result of a previous episode of head injury. We therefore assumed that those patients sent home had no significant complications.
Results Five hundred and sixty nine patients presented over the study periods. Table 2 shows the numbers presenting in each age range studied: in a subset analysis of subsequent results there were no significant differences in radiography rates of admission rates between the age groups. The numbers were therefore amalgamated for presentation of results. Table 3 shows the audit of radiography using the British criteria: 240 patients (42% of all patients) correctly had radiographs, 113 (20% of all patients) should have had radiography but did not, and 42 patients (7% of all patients) had radiographs without fulfilling the criteria. Table 4 shows the audit of admissions using the British criteria:. 45 patients (7.9% of all patients) were correctly admitted, four patients (0.7%) were admitted despite guidelines indicated no necessity for admission, 13 patients (2.3% of all patients) were discharged despite guidelines indicating admission, and 507 (89% of all patients) were correctly discharged. The internal audit showed poor compliance with either set of guidelines, 50% of children actually having radiographs.
Discussion
The study revealed that if the British guidelines were followed, 63% of attenders required skull Table 2 Number ofpatients presenting Guidelines for admission were also not followed accurately, but not to the same extent as with skull radiography. Only 2.3% of patients were inappropriately discharged but we have no evidence that they came to harm. More encouragingly, only 0.7% of patients were inappropriately admitted. Our rate of admission was 8.6% (theoretically 10.3% needed admission), compared to between 13 and 25% in other studies.67 It is therefore apparent that no substantial savings on resources would have been made if the guidelines for admission were adhered to completely.
It also becomes apparent that the use of guidelines demands constant reappraisal especially in A&E departments where junior staff changes every six months. The use ofposters as a reminder of guidelines has been advocated and tried successfully in other departments.8
CONCLUSIONS
We conclude that the use of the British guidelines for skull radiography in children in our A&E department creates a large demand for radiography (63% of attenders). The use of the American guidelines appears to reduce the number of radiographs requested in children presenting with head injury, without apparent risk of missing significant injury or skull fracture. We therefore recommend the use of the American guidelines along with techniques for ensuring their uptake.
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